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module provided in the mobile terminal device, and a second
sound output module wirelessly connected to the mobile
terminal device. The call control module sets the output
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first touch operation is performed with respect to the first
object.

11 Claims, 11 Drawing Sheets




US 9,485,351 B2

Page 2
(56) References Cited Jp 2011-114677 A 6/2011
Jp 2012-095070 A 5/2012
U.S. PATENT DOCUMENTS Jp 2012-113743 A 6/2012
Jp 2012-147063 A 8/2012
2012/0052920 Al 3/2012 K(_)bayashi et al.
2014/0018056 Al* 1/2014 Miyake ............... H04N£éé6/gzg OTHER PUBLICATIONS
2014/0029478 Al* 1/2014 Bhagavatula ....... HO4L 65/1053

370/271

FOREIGN PATENT DOCUMENTS

JP 2002-237873 A
JP 2011-048538 A

8/2002
3/2011

International Search Report dated Oct. 15, 2013, issued for Inter-
national Application No. PCT/JP2013-072233.

Notification of Reasons for Refusal dated May 31, 2016 issued in
counterpart Japanese Application No. 2012-184748.

* cited by examiner



U.S. Patent Nov. 1, 2016 Sheet 1 of 11 US 9,485,351 B2

LEFT

ur
DOWN

RIGHT

FIG.1B
(‘"
.

RICGHT

\ S ¥
\. \\ £y
| \ £
\ y 3
N

U=
[Tol
@
s
i e h
o __M.%:)
/s !
LR
s} <t

FIG.1A
7
S



US 9,485,351 B2

Sheet 2 of 11

Nov. 1, 2016

U.S. Patent

3 HHMYHIS

\\.m MENVEIS TEYO

HIOGOW
LOGLAO GNOOS

SO
! HNTESIO0NS
GNANOS

FTAA0N
LNANI aNaos

S
o

/
t

HTIOGOW

NOT I S

NOILOELEC HOO0L

Pi—

AENA0W AYTASIC (e

H
H

u ATNAON w
1QL%AO TS

HINAOH 1
LOHELNGD ﬂe,é&}..aw

ATNGOW

> mums - SNSRI

NOLINVYOINOWWOD

HTINGOR

] fran

IOANT AHM

ponnnnpt TINAON FDWHOLE

—~

/
o~
-

AN



U.S. Patent Nov. 1, 2016 Sheet 3 of 11 US 9,485,351 B2

o
oy
/S
9 .
o =
o
o
:._J -
) N
~ \
\
131
<O
!‘-\
o -
N
\v
&
Rt =
* »
9
T B

FIG.34




US 9,485,351 B2

Sheet 4 of 11

Nov. 1, 2016

U.S. Patent

SSHOOHEd TOHLLNOD S5EHDOEd TOYINOD

TIVD ONCOES TEYD LSWIE

£O1S 5 “ Z0rs

S e _ _
CHINYALS SSETHMIN

OL QULDENNCD

S8FL0¥d TOUENOD TIND

prord



US 9,485,351 B2

Sheet 5 of 11

Nov. 1, 2016

U.S. Patent

NOLIVEED TIVRHE

AIdSId

SEAI04E TIVD

TIWD DONIWOONT
LOUNRODSIC

) - -~ AHAVAIS TV OF
on : : @@Mmmwflijv. NOTIYNISSHI LAJLOO IHS

o = X

ol SOHADTTA
IoMCE0 ATAME

£078

£
B

NETEOS TIYD ONIWOONT

L5dT A XVIASId

YIS TEYNGHINH W3
ANCLONTY 104100

g o214




U.S. Patent Nov. 1, 2016 Sheet 6 of 11 US 9,485,351 B2

FIG. 6




U.S. Patent Nov. 1, 2016 Sheet 7 of 11 US 9,485,351 B2

17:08

FIG.7




US 9,485,351 B2

Sheet 8 of 11

Nov. 1, 2016

U.S. Patent

2

[SIeRt

g8 "OI4

V8 D14




US 9,485,351 B2

&4 ™

Sheet 9 of 11

Nov. 1, 2016

U.S. Patent

ot

TOTTC
(MR Lol

A

01

~

it

N
b LE




US 9,485,351 B2

Sheet 10 of 11

Nov. 1, 2016

U.S. Patent

HEVATHA

A I000Y

T pEp
L¥ILs GYNIOIHNG O

NODLI AGIND JO0 AV

{ANYISRYLL-TIWHES Od
$d DNIHDLIMG YHREO NI
NCST HUIND HORVHO

"

ONTHDLIME

AT o

SHZX

o
"y
38
953

CONDIDEY SNIHDLIMS

HNO GHEHELNY

NOILISOd HZAOL 40
INEWHACW HLIM HIONYJJd0D0Y
NI LOHLGe AT HAOW

01214




US 9,485,351 B2

Sheet 11 of 11

Nov. 1, 2016

U.S. Patent

LICGd HASYHTH

ILNGYY

A0T0D PENIDING G4
NOIDEM DNIHDLIMS ANO NI
NODT AAINS 50 YMOT0L NEOL

Ol N
ON MS

¥
A0 FOTI0D HDNVHD

S

HOTL1504 HONOL 40
CNAWHEAOH WLIM IONGGEN0IIY
NI 1D gty

LT T

F 3

i

PHO ATdEY

THCS WOMA i1 814



US 9,485,351 B2

1
MOBILE TERMINAL DEVICE AND
CONTROL METHOD FOR MOBILE
TERMINAL DEVICE

The present application is a bypass continuation of inter-
national application PCT Application No. PCT/JP2013/
072233, filed Aug. 21, 2013, entitled “PORTABLE TER-
MINAL DEVICE AND METHOD FOR CONTROLLING
PORTABLE TERMINAL DEVICE”, which claims priority
under 35 U.S.C. Section 119 of Japanese Patent Application
No. 2012-184748, filed Aug. 24, 2012, entitled “POR-
TABLE TERMINAL DEVICE, PROGRAM AND
METHOD FOR CONTROLLING PORTABLE TERMI-
NAL DEVICE”. The disclosure of the above application is
incorporated herein by reference.

BACKGROUND

1. Technical Field

Embodiments of the present disclosure relate to a mobile
terminal device such as a mobile phone, a PDA (Personal
Digital Assistant), a tablet PC, and an electronic book
terminal. Embodiments of the present disclosure also relate
to a control method suitable for use in the mobile terminal
device.

2. Disclosure of Related Art

Conventionally, there is known a mobile phone connect-
able to a so-called wireless speaker such as a wireless
earphone or a wireless headphone. In the mobile phone,
when connection setting (pairing) is performed with respect
to a wireless speaker, it is possible to automatically switch
the output destination of receiving sound to the wireless
speaker when an incoming call arrives. During a phone call,
receiving sound from the caller is output from the wireless
speaker.

SUMMARY

A mobile terminal device according to a first aspect of the
disclosure is provided with an incoming call receiving
module configured to receive an incoming call; a display
module including a display surface; a display control mod-
ule configured to control the display module; an operation
receiving module configured to receive a touch operation
with respect to the display surface; and a call control module
configured to switch an output destination of receiving
sound in a phone call, between a first sound output module
provided in the mobile terminal device, and a second sound
output module wirelessly connected to the mobile terminal
device. In the above configuration, the display control
module displays an incoming call screen including a first
object on the display surface, when the incoming call
receiving module receives an incoming call. Further, the call
control module sets the output destination to the first sound
output module for starting the phone call, when a first touch
operation is performed with respect to the first object, and
sets the output destination to the second sound output
module for starting the phone call, when a second touch
operation different from the first touch operation is per-
formed with respect to the first object.

A second aspect of the disclosure relates to a control
method for a mobile terminal device provided with an
incoming call receiving module configured to receive an
incoming call, a display module including a display surface,
and an operation receiving module configured to receive a
touch operation with respect to the display surface, the
mobile terminal device being configured to set an output

10

15

20

25

30

35

40

45

50

55

60

65

2

destination of receiving sound in a phone call, between a
first sound output module provided in the mobile terminal
device, and a second sound output module wirelessly con-
nected to the mobile terminal device. The control method
according to the second aspect includes displaying an
incoming call screen including a first object on the display
surface, when the incoming call receiving module receives
an incoming call; and setting the output destination to the
first sound output module for starting the phone call, when
a first touch operation is performed with respect to the first
object, and setting the output destination to the second sound
output module for starting the phone call, when a second
touch operation different from the first touch operation is
performed with respect to the first object.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A and FIG. 1B are illustrations of diagrams illus-
trating a configuration of a mobile phone according to an
embodiment of the disclosure;

FIG. 2 is an illustration of a block diagram illustrating the
entire configuration of the mobile phone in the embodiment;

FIG. 3A, FIG. 3B, and FIG. 3C are illustrations of
diagrams for describing a first incoming call screen and a
second incoming call screen to be displayed on a display
surface in the embodiment;

FIG. 4 is an illustration of a flowchart illustrating a call
control process in the embodiment;

FIG. 5 is an illustration of a flowchart illustrating a first
call control process included in the call control process in the
embodiment;

FIG. 6 is an illustration of a flowchart illustrating a second
call control process included in the call control process in the
embodiment;

FIG. 7 is an illustration of a diagram illustrating a call
screen to be displayed on the display surface in the embodi-
ment;

FIG. 8A and FIG. 8B are illustrations of diagrams illus-
trating a second incoming call screen, when an appropriate
flick operation or slide operation is performed with respect
to a reply object in the embodiment;

FIGS. 9A and 9B are illustrations of diagrams illustrating
a second incoming call screen, when an inappropriate flick
operation or slide operation is performed with respect to a
reply object in the embodiment;

FIG. 10 is an illustration of a flowchart illustrating a
second call control process in a first modification; and

FIG. 11 is an illustration of a flowchart illustrating a
second call control process in a second modification.

The drawings are provided mainly for describing the
present disclosure, and do not limit the scope of the present
disclosure.

DESCRIPTION OF PREFERRED
EMBODIMENTS

In the following, an embodiment of the disclosure is
described referring to the drawings.

FIG. 1A and FIG. 1B are illustrations of diagrams illus-
trating a configuration of a mobile phone 1. FIG. 1A and
FIG. 1B are respectively a front view and a rear view of the
mobile phone 1.

In the following, to simplify the description, as illustrated
in FIGS. 1A and 1B, the long side direction of a cabinet 2
is defined as up and down directions, and the short side
direction of the cabinet 2 is defined as left and right
directions.
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The mobile phone 1 may be provided with the cabinet 2,
a display surface 3, a microphone 4, a call speaker 5, a key
operation part 6, and an external speaker 7.

The cabinet 2 may have a substantially rectangular con-
tour when viewed from the front side. The display surface 3
of'a display module 13 to be described later may be disposed
on the front surface of the cabinet 2. Various images
(screens) are displayed on the display surface 3.

The microphone 4 may be disposed at a lower end within
the cabinet 2, and the call speaker 5 may be disposed at an
upper end within the cabinet 2. Sound is input into the
microphone 4 through a microphone hole 4a formed in the
front surface of the cabinet 2. The microphone 4 generates
an electrical signal in accordance with input sound. Sound is
output from the call speaker 5. Sound output from the call
speaker 5 is released to the outside through an output hole
5a formed in the front surface of the cabinet 2.

The key operation part 6 may be disposed on the front
surface of the cabinet 2. The key operation part 6 may be
constituted of a plurality of operation keys. Various func-
tions for operating a program being executed are assigned to
the operation keys.

The external speaker 7 may be disposed in the cabinet 2.
Output holes 7a associated with the external speaker 7 are
formed in the back surface of the cabinet 2. Sound (voice,
alarm, or the like) output from the external speaker 7 is
released to the outside through the output holes 7a.

FIG. 2 is an illustration of a block diagram illustrating the
entire configuration of the mobile phone 1. The mobile
phone 1 may be provided with a control module 11, a storage
module 12, the display module 13, a touch detection module
14, a sound input module 15, a sound output module 16, a
sound processing module 17, a key input module 18, and a
communication module 19.

The storage module 12 may be constituted of an ROM, an
RAM, an external memory, and the like. The storage module
12 stores therein various programs. The programs stored in
the storage module 12 include, in addition to a control
program for controlling the modules of the mobile phone 1,
various applications (e.g. applications relating to a phone, an
email, a map, a game, and a schedule management). The
programs may be stored in the storage module 12 when the
mobile phone 1 is manufactured by the manufacturer, or may
be stored in the storage module 12 by the user via a
communication network or a storage medium.

The storage module 12 also may include a working area
in which data to be temporarily used or generated is stored
when a program is executed.

The control module 11 may be constituted of a CPU and
the like. The control module 11 controls the modules con-
stituting the mobile phone 1 (such as the storage module 12,
the display module 13, the touch detection module 14, the
sound input module 15, the sound output module 16, the
sound processing module 17, the key input module 18, and
the communication module 19) in accordance with a pro-
gram.

The display module 13 may be constituted of a liquid
crystal display and the like. The display module 13 displays
an image (a screen) on the display surface 3, based on a
control signal and an image signal from the control module
11. The display module 13 may be constituted of the display
device such as an organic EL display, in place of a liquid
crystal display.

The touch detection module 14 may be constituted of a
touch panel configured to detect touch of the display surface
3 by the fingertip. The touch panel may be formed of a
transparent sheet-like member, and may be disposed on the
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front surface of the cabinet 2 while covering the display
surface 3. The touch panel may be any one of various types
of touch panels such as an electrostatic capacitive touch
panel, an ultrasonic touch panel, a pressure sensitive touch
panel, a resistive touch panel, and a photosensitive touch
panel.

The touch detection module 14 receives a user’s touch
operation with respect to the display surface 3. Specifically,
the touch detection module 14 detects a position on the
display surface 3 where the fingertip has touched as a touch
position, and outputs a position signal in accordance with the
detected touch position to the control module 11.

The user is allowed to perform various touch operations
by touching the display surface 3 by the fingertip. Examples
of the touch operations are a tap operation, a flick operation,
and a slide operation. The tap operation is an operation of
touching the display surface 3 by the fingertip, and then
releasing the fingertip from the display surface 3 within a
short time. The flick operation is an operation of flipping the
display surface 3 in an arbitrary direction with the fingertip.
The slide operation is an operation of moving the fingertip
on the display surface 3 in an arbitrary direction while
keeping the fingertip in contact with the display surface 3.
The flick operation and the slide operation are touch opera-
tions accompanying movement of a touch position.

The touch operations are described in detail. For instance,
after a touch position with respect to the display surface 3 is
detected by the touch detection module 14, when the touch
position cannot be detected anymore within a predetermined
first time, the control module 11 determines that a tap
operation has been performed. After a touch position with
respect to the display surface 3 is detected by the touch
detection module 14 and the touch position is moved by a
predetermined first distance or more within a predetermined
second time, when the touch position cannot be detected any
more, the control module 11 determines that a flick operation
has been performed. After a touch position with respect to
the display surface 3 is detected by the touch detection
module 14, when the touch position is moved by a prede-
termined second distance or more, the control module 11
determines that a slide operation has been performed.

The sound input module 15 may be constituted of the
microphone 4 and the like. The sound input module 15
outputs an electrical signal from the microphone 4 to the
sound processing module 17.

The sound output module 16 may include the call speaker
5 and the external speaker 7. The sound output module 16
receives an electrical signal from the sound processing
module 17, and outputs sound (voice, alarm, or the like)
from the call speaker 5 or from the external speaker 7.

The sound output module 16 may further include a
wireless output module 16a. The wireless output module
16a may have a communication circuit for short-distance
wireless communication. The wireless output module 16a
converts an electrical signal from the sound processing
module 17 into a wireless signal for short-distance wireless
communication, and transmits the converted wireless signal
to a wireless speaker 20, for instance, to a wireless earphone.
According to this configuration, sound is output from the
wireless speaker 20. Connection setting (pairing) for
enabling bi-directional communication is performed in
advance between the wireless speaker 20 and the mobile
phone 1.

The sound processing module 17 performs e.g. A/D
conversion to an electrical signal from the sound input
module 15, and outputs a digital sound signal which has
undergone A/D conversion to the control module 11. The
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sound processing module 17 performs e.g. a decoding
process and D/A conversion to the digital sound signal
output from the control module 11, and outputs an electrical
signal which has undergone D/A conversion to the sound
output module 16.

The key input module 18 outputs, to the control module
11, a signal associated with each one of the operation keys
when the operation keys in the key operation part 6 are
pressed.

The communication module 19 may be provided with a
circuit for converting a signal, and an antenna for transmit-
ting and receiving a radio wave in order to make a phone call
or to perform communication. The communication module
19 converts a signal to be input from the control module 11
for a phone call or for communication into a wireless signal,
and transmits the converted wireless signal to a communi-
cation destination such as a base station or another commu-
nication device via the antenna. Further, the communication
module 19 converts the wireless signal received via the
antenna into a signal of a format usable by the control
module 11, and outputs the converted signal to the control
module 11.

The control module 11 may include a display control
module 21 and a call control module 22.

The display control module 21 controls the display mod-
ule 13. The display control module 21 displays an incoming
call screen on the display surface 3, when an incoming call
arrives at the communication module 19. When connection
setting to the wireless speaker 20 is not established at the
time of arrival of an incoming call, the display control
module 21 displays a first incoming call screen; and when
connection setting to the wireless speaker 20 is established
at the time of arrival of an incoming call, the display control
module 21 displays a second incoming call screen.

FIG. 3A and FIG. 3B are illustrations of diagrams respec-
tively illustrating the first incoming call screen and the
second incoming call screen to be displayed on the display
surface 3. As illustrated in FIG. 3A, the first incoming call
screen includes a reply object B1, a first stop object B2, and
a second stop object B3. The reply object B1 is an object to
be operated in order to answer an incoming call, and is
disposed near the center of the first incoming call screen.
The first stop object B2 and the second stop object B3 are
objects to be operated in order to disconnect the incoming
call, without answering the incoming call, and are disposed
on the left and right sides on the first incoming call screen
at a position lower than the reply object B1. Further, the
phone number of the caller is displayed on the first incoming
call screen, and an icon IC3 indicating that a call is coming
is displayed in a pictographic display region of the display
surface 3.

As illustrated in FIG. 3B, the second incoming call screen
includes a first guide icon IC1 and a second guide icon IC2,
in addition to the reply object B1, the first stop object B2,
and the second stop object B3. The first guide icon IC1 is
disposed on the left side on the second incoming call screen
substantially at the same height as the reply object B1. The
first guide icon IC1 guides the direction of a touch operation
(a flick operation or a slide operation) when the reply object
B1 is moved for setting the output destination of receiving
sound to the call speaker 5. The second guide icon IC2 is
disposed on the right side on the second incoming call screen
substantially at the same height as the reply object B1. The
second guide icon IC2 guides the direction of a touch
operation when the reply object B1 is moved for setting the
output destination of receiving sound to the wireless speaker
20. Further, as well as the first incoming call screen, the
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phone number of the caller is displayed on the second
incoming call screen, and an icon IC3 indicating that a call
is coming is displayed in a pictographic display region of the
display surface 3.

The call control module 22 sets a first switching region R1
associated with the call speaker 5, and a second switching
region R2 associated with the wireless speaker 20 on the
second incoming call screen.

FIG. 3C is an illustration of a diagram depicting the first
switching region R1 and the second switching region R2 on
the second incoming call screen. On the actual second
incoming call screen, the first switching region R1 and the
second switching region R2 are not depicted.

As illustrated in FIG. 3C, the first switching region R1
(indicated by the solid oblique lines) is set on the half left
portion of the second incoming call screen, and the second
switching region R2 (indicated by the broken oblique lines)
is set on the half right portion of the second incoming call
screen in a state that the reply object B1 is disposed between
the first and second switching regions R1 and R2. The entire
periphery of the reply object B1 is surrounded by the first
switching region R1 and the second switching region R2.

The call control module 22 sets an invalid region R3
around the reply object B1 on the second incoming call
screen. The invalid region R3 has an elliptical shape extend-
ing in up and down directions of the display surface 3.
Unless the reply object B1 is moved beyond the invalid
region R3 by a flick operation or a slide operation, the reply
object B1 does not reach the first switching region R1 or the
second switching region R2. The shape of the invalid region
R3 is not limited to an elliptical shape, but may be any other
shape such as a perfect circular shape.

The first stop object B2 is disposed in the first switching
region R1. The first switching region R1 is set in such a
manner that the region where the first stop object B2 is
displayed is eliminated. The second stop object B3 is
disposed in the second switching region R2. The second
switching region R2 is set in such a manner that the region
where the second stop object B3 is displayed is eliminated.

The first guide icon IC1 is located in the first switching
region R1, and the second guide icon IC2 is located in the
second switching region R2.

When a flick operation is performed with respect to the
reply object B1, the call control module 22 determines the
position of the destination of the reply object B1, based on
the direction and the speed of the flick operation. The storage
module 12 stores therein a lookup table representing a
relationship between the speed of a flick operation (a value
corresponding to a speed, e.g., a distance by which the touch
position is moved within the second time), and the moving
distance of the reply object B1. The call control module 22
obtains a moving distance associated with the speed of a
flick operation, referring to the lookup table, and determines
the position of the destination of the reply object B1 from the
obtained moving distance and the direction of the flick
operation. The storage module may store therein an arith-
metic expression for computing a moving distance of the
reply object B1 from the speed of a flick operation, in place
of using a lookup table.

When a flick operation with respect to the reply object B1
is performed in such a manner that the position of the
destination of the reply object B1 is in the first switching
region R1, the call control module 22 sets the output
destination of receiving sound to the call speaker 5 for
starting a phone call. On the other hand, when a flick
operation with respect to the reply object B1 is performed in
such a manner that the position of the destination of the reply
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object B1 is in the second switching region R2, the call
control module 22 sets the output destination of receiving
sound to the wireless speaker 20 for starting a phone call.

Further, when a slide operation with respect to the reply
object B1 is performed in such a manner that the release
position of the reply object B1 is in the first switching region
R1, the call control module 22 sets the output destination of
receiving sound to the call speaker 5 for starting a phone
call. On the other hand, when a slide operation with respect
to the reply object B1 is performed in such a manner that the
release position of the reply object B1 is in the second
switching region R2, the call control module 22 sets the
output destination of receiving sound to the wireless speaker
20 for starting a phone call.

When an incoming call arrives at the communication
module 19, the control module 11 (the display control
module 21 and the call control module 22) executes a call
control process.

FIG. 4 is an illustration of a flowchart illustrating a call
control process. FIG. 5 is an illustration of a flowchart
illustrating a first call control process included in the call
control process. FIG. 6 is an illustration of a flowchart
illustrating a second call control process included in the call
control process.

When the communication module 19 receives an incom-
ing call from a caller’s phone, the control module determines
whether the wireless speaker 20 is connected to the mobile
phone 1 (S101). When the wireless speaker 20 is not
connected to the mobile phone 1 (S101: NO), the control
module 11 executes a first call control process (S102). In the
following, the first call control process is described referring
to FIG. 5.

The display control module 21 outputs a ringtone from the
external speaker 7 (S201), and displays the first incoming
call screen illustrated in FIG. 3A on the display surface 3
(S202). The call control module determines whether a flick
operation has been performed with respect to the reply
object B1 (S203). Further, the call control module 22
determines whether a flick operation has been performed
with respect to the first stop object B2, and determines
whether a flick operation has been performed with respect to
the second stop object B3 (S204 and S205).

When the user answers an incoming call, the user per-
forms a flick operation with respect to the reply object B1.
When it is determined that a flick operation has been
performed with respect to the reply object B1 (S203: YES),
the call control module 22 sets the output destination of
receiving sound to the call speaker 5 (S206).

Then, the display control module 21 displays a call screen
on the display surface 3 (S207). The call control module 22
stops the ringtone, and starts a call process (S208). When a
communication network with the caller’s phone is estab-
lished, and sound data is received from the caller’s phone via
the communication module 19, the receiving sound is output
from the call speaker 5. Further, when user’s voice is input
to the microphone 4, the call control module 22 transmits the
sound data to the caller’s phone via the communication
module 19.

FIG. 7 is an illustration of a diagram illustrating a call
screen to be displayed on the display surface 3. As illustrated
in FIG. 7, information relating to a call, for instance, the
phone number of the caller and a call time are displayed on
the call screen. Further, a call end object B4 is disposed on
the call screen.

When a touch operation, for instance, a tap operation or
a flick operation is performed with respect to the call end
object B4, the call control module 22 finishes the call
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process. Then, the call control process is finished, and a
screen that was displayed before the incoming call has
arrived is displayed on the display surface 3.

When the user cannot answer the phone, the user performs
a flick operation with respect to the first stop object B2 or the
second stop object B3.

When it is determined that a flick operation has been
performed with respect to the first stop object B2 (S204:
YES), the call control module 22 disconnects the incoming
call, and stops the ringtone output from the external speaker
7 (S209). On the other hand, it is determined that a flick
operation has been performed with respect to the second
stop object B3 (S205: YES), the call control module 22
disconnects the incoming call, and stops the ringtone (S210).
Then, the call control module 22 displays an email creation
screen on the display surface 3 (S211). Thereafter, an email
including information input by the user is transmitted to the
caller’s phone via the communication module 19 by a user’s
transmission operation.

When connection setting to the wireless speaker 20 is
performed during display of the first incoming call screen,
the control module 11 finishes the first call control process,
and starts the second call control process.

Referring back to FIG. 3, in Step S101, when it is
determined that the wireless speaker 20 is connected to the
mobile phone 1 (S101: YES), the control module 11
executes the second call control process (S102). In the
following, the second call control process is described
referring to FIG. 6.

The display control module 21 outputs a ringtone from the
external speaker 7 and from the wireless speaker 20 (S301),
and displays the second incoming call screen illustrated in
FIG. 3B on the display surface 3 (S302). The call control
module 22 determines whether a flick operation has been
performed with respect to the reply object B1 (S303). Then,
the call control module 22 determines whether a slide
operation has been performed with respect to the reply
object B1 (S304). Then, the call control module 22 deter-
mines whether a flick operation has been performed with
respect to the first stop object B2, and determines whether a
flick operation has been performed with respect to the
second stop object B3 (S305 and S306).

When the user answers an incoming call, the user per-
forms a flick operation with respect to the reply object B1.
Specifically, when the user selects the call speaker 5 as the
output destination of receiving sound, the user flicks the
reply object Bl in a direction toward the first switching
region R1, namely, in a direction toward the first guide icon
IC1. On the other hand, when the user selects the wireless
speaker 20 as the output destination of receiving sound, the
user flicks the reply object B1 in a direction toward the
second switching region R2, namely, in a direction toward
the second guide icon 1C2.

When it is determined that a flick operation has been
performed with respect to the reply object B1 (S303: YES),
as described above, the call control module 22 refers to the
lookup table, and obtains a moving distance of the reply
object B1 (the center of the object) from the speed of the
flick operation. Subsequently, the call control module 22
determines the position of the destination of the reply object
B1, based on the obtained moving distance and the direction
of the flick operation (S307). The direction of a flick
operation is obtained by the first-time touch position and the
release position in the flick operation. The display control
module 21 moves the reply object B1 to the position of the
destination on the second incoming call screen (S308).
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The call control module 22 determines whether the posi-
tion of the destination of the reply object B1 is in the first
switching region R1, and determines whether the position of
the destination of the reply object B1 is in the second
switching region R2 (S309 and S310).

When a flick operation with respect to the reply object B1
has been performed by the user in a direction toward the first
guide icon IC1 at a sufficient speed, as illustrated in FIG. 8A,
the reply object B1 is moved to the first switching region R1.
In this case, the call control module 22 determines that the
position of the destination of the reply object B1 is in the first
switching region R1 (S309: YES), and sets the output
destination of receiving sound to the call speaker 5 (S311).

On the other hand, when a flick operation with respect to
the reply object B1 has been performed by the user in a
direction toward the second guide icon IC2 at a sufficient
speed, as illustrated in FIG. 8B, the reply object B1 is moved
to the second switching region R2. In this case, the call
control module 22 determines that the position of the
destination of the reply object B1 is in the second switching
region R2 (8309: NO and S310: YES), and sets the output
destination of receiving sound to the wireless speaker 20
(S312).

The display control module 21 displays a call screen on
the display surface 3 (S313). The call control module 22
stops the ringtone, and starts a call process (S314). During
a phone call, when the output destination is set to the call
speaker 5, receiving sound is output from the call speaker 5,
and when the output destination is set to the wireless speaker
20, receiving sound is output from the wireless speaker 20.

The user is also allowed to answer an incoming call by
performing a slide operation with respect to the reply object
B1. In this case, when the user selects the call speaker 5 as
the output destination of receiving sound, the user slides the
reply object B1 in a direction toward the first guide icon IC1.
On the other hand, when the user selects the wireless speaker
20 as the output destination of receiving sound, the user
slides the reply object B1 in a direction toward the second
guide icon IC2.

When it is determined that a slide operation has been
performed with respect to the reply object B1 (S304: YES),
the display control module 21 moves the reply object Bl in
accordance with a movement of the touch position on the
second incoming call screen (S315). The call control module
22 determines whether the fingertip has been released from
the reply object B1, namely, from the display surface 3
(S316). When it is determined that the fingertip has been
released (S316: YES), the call control module 22 acquires a
release position (S317).

The call control module 22 determines whether the
release position is in the first switching region R1, and
determines whether the release position is in the second
switching region R2 (S309 and S310).

As illustrated in FIG. 8A, when the fingertip is released
after the reply object B1 has been moved to the first
switching region R1, the call control module 22 determines
that the release position is in the first switching region R1
(S309: YES), and sets the output destination of receiving
sound to the call speaker 5 (S311).

On the other hand, as illustrated in FIG. 8B, when the
fingertip is released after the reply object B1 has been moved
to the second switching region R2, the call control module
22 determines that the release position is in the second
switching region R2 (8309: NO and S310: YES), and sets
the output destination of receiving sound to the wireless
speaker 20 (S312).
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When the user has failed to perform a flick operation with
respect to the reply object B1 at a sufficient speed, the
position of the destination may be in the invalid region R3.
Further, the position of the destination may be in the region
of the first stop object B2 or may be in the region of the
second stop object B3 depending on the direction and the
speed of a flick operation. Furthermore, when the fingertip
is released from the display surface 3 in a state that a slide
operation with respect to the reply object B1 has not been
sufficiently performed, the release position may be in the
invalid region R3. Furthermore, the user may inadvertently
move the reply object B1 to the region of the first stop object
B2 or to the region of the second stop object B3, and may
release the fingertip in the region. In such a case, the call
control module 22 does not set the output destination, and
the control does not proceed to a call process, based on a
determination that the position of the destination (the release
position) is not in the first switching region R1 and in the
second switching region R2 (S309: NO and S310: NO).
Then, the display control module 21 returns the reply object
B1 to the original position (S318). Subsequently, when the
position of the destination of the reply object B1 after a flick
operation has been performed is in the invalid region R3
(S319: YES), as illustrated in FIG. 9A, the display control
module 21 returns the reply object Bl to the original
position, and then, displays, on the second incoming call
screen, a message window W1 constituted of a text prompt-
ing the user to perform an appropriate flick operation such
as “STRONGLY FLICK REPLY OBJECT” (8320). When
the release position of the reply object B1 after a slide
operation has been performed is in the invalid region R3
(S319: YES), as illustrated in FIG. 9B, the display control
module 21 returns the reply object Bl to the original
position, and then, displays, on the second incoming call
screen, a message window W1 constituted of a text prompt-
ing the user to perform an appropriate slide operation such
as “SUFFICIENTLY SLIDE REPLY OBJECT” (S320).

When the user cannot answer the phone, the user flicks the
first stop object B2 or the second stop object B3 on the
second incoming call screen.

When it is determined that a flick operation has been
performed with respect to the first stop object B2 (S305:
YES), the call control module 22 disconnects the incoming
call, and stops the ringtone output from the external speaker
7 and from the wireless speaker 20 (S321). On the other
hand, when it is determined that a flick operation has been
performed with respect to the second stop object B3 (S306:
YES), the call control module 22 disconnects the incoming
call, and stops the ringtone (S322). Then, the call control
module 22 displays an email creation screen on the display
surface 3 (S323).

As described above, according to the embodiment, when
an incoming call arrives in a state that the wireless speaker
20 is connected to the mobile phone 1, the user is allowed
to answer the incoming call by operating the reply object B1,
and at the same time, select the output destination of
receiving sound between the call speaker 5 and the wireless
speaker 20. Therefore, the user does not have to perform an
operation of switching the output destination after the call is
started. This allows for the user to smoothly talk on the
phone.

Further, according to the embodiment, simply touching
the reply object B1 does not allow the user to select the
output destination. Therefore, it is possible to prevent the
user from inadvertently select the output destination by a
user’s unintentional operation. The user’s unintentional
operation is, for instance, an operation that is executed
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against the user’s will due to contact of the display surface
3 of the mobile phone 1 with an object in a bag, when the
mobile phone 1 is put in the bag.

Furthermore, according to the embodiment, the first
switching region R1 and the second switching region R2 are
set in such a manner as to surround the entire periphery of
the reply object B1, and the moving direction of the reply
object Bl toward the first switching region R1 or toward the
second switching region R2 is not limited to one direction.
Therefore, the user can easily select the output destination of
receiving sound, regardless of whether the user who operates
the mobile phone 1 is a right-handed person or a left-handed
person.

In addition, according to the embodiment, the invalid
region R3 is set around the reply object B1. Therefore, the
output destination is not selected by a flick operation or a
slide operation such that the reply object B1 is attempted to
be slightly moved. Thus, the above configuration is advan-
tageous in preventing the user from inadvertently select the
output destination by a user’s unintentional operation.

In addition, according to the embodiment, the first switch-
ing region R1 and the second switching region R2 are
respectively set in such a manner as to avoid the region of
the first stop object B2 and the region of the second stop
object B3. Therefore, for instance, when the reply object B1
is moved to the region of the first stop object B2, and the
fingertip is released in the region of the first stop object B2,
the output destination is not set, and the control does not
proceed to a call process. Thus, the above configuration
prevents the user from misunderstanding that the control has
proceeded to a call process by operating the first stop object
B2.

First Modification

FIG. 10 is an illustration of a flowchart illustrating a
second call control process as the first modification. In FIG.
10, only a part of the process including steps (S331 to S334),
which are added to the second call control process (see FIG.
6) in the embodiment, is described.

In the following, the second call control process as the
first modification is described. The same steps as those in the
embodiment are indicated with the same step numbers, and
description thereof is omitted.

When the reply object B1 is moved in accordance with a
movement of the touch position on the second incoming call
screen (S315), the display control module 21 determines
whether the touch position, namely, the reply object B1 (the
center of the object) has entered one of the first switching
region R1 and the second switching region R2 (S331). When
it is determined that the reply object B1 has entered the one
switching region (S331: YES), the display control module
21 changes the guide icon IC1 (or IC2) in the other switch-
ing region from an opaque state to a semi-transparent state
(S332). Further, when the reply object B1 leaves the one
switching region in a state that the reply object B1 is touched
by the fingertip (S333: YES), the display control module 21
returns the guide icon IC1 (or IC2) in the other switching
region in a semi-transparent state to the original opaque state
(S334).

According to the configuration of the first modification,
the user can accurately recognize which one of the call
speaker 5 and the wireless speaker 20 is selected as the
output destination of receiving sound by operating the reply
object B1.

Alternatively, the guide icon in the other switching region
may be changed to a transparent state, in place of a semi-

10

15

20

25

30

35

40

45

50

55

60

65

12

transparent state. Further alternatively, the guide icon may
be changed to reduce the size thereof. In other words, the
display manner of a guide icon in the region opposite to the
region where the reply object B1 is moved may be changed
to such a state that the user can easily recognize that the
output destination of the guide icon is not selected.

Second Modification

FIG. 11 is an illustration of a flowchart illustrating a
second call control process as the second modification. In
FIG. 11, only a part of the process including steps (S335 to
S338), which are added to the second call control process
(see FIG. 6) in the embodiment, is described.

In the following, the second call control process as the
second modification is described. The same steps as those in
the embodiment are indicated with the same step numbers,
and description thereof is omitted.

When the reply object B1 is moved in accordance with a
movement of the touch position on the second incoming call
screen (S315), the display control module 21 determines
whether the touch position, namely, the reply object B1 (the
center of the object) has entered one of the first switching
region R1 and the second switching region R2 (S335). When
it is determined that the reply object B1 has entered the one
switching region (S335: YES), the display control module
21 changes the color of the guide icon IC1 (or IC2) in the
one switching region to another color (S336). Subsequently,
when the reply object B1 leaves the one switching region in
a state that the reply object B1 is touched by the fingertip
(S337: YES), the display control module 21 returns the color
of the guide icon IC1 (or IC2) in the one switching region
to the original color (S338).

According to the configuration of the second modifica-
tion, the user can accurately recognize which one of the call
speaker 5 and the wireless speaker 20 is selected as the
output destination of receiving sound by operating the reply
object B1.

Alternatively, the shape of a guide icon in a switching
region where the reply object B1 has entered may be
changed, in place of changing the color of the guide icon.
Further alternatively, the guide icon may be changed to
increase the size thereof. In other words, the display manner
of a guide icon in a region where the reply object B1 is
moved may be changed to such a state that the user can
easily recognize that the output destination of the guide icon
is selected.

Others

The embodiment and the modifications of the present
disclosure have been described as above. The present dis-
closure, however, is not limited to the foregoing embodi-
ment and the modifications, and the embodiment of the
present disclosure may be modified in various ways other
than the above.

For instance, in the embodiment, the first switching region
R1 associated with the call speaker 5, and the second
switching region R2 associated with the wireless speaker 20
are set on the second incoming call screen. In place of setting
the switching regions as described above, for instance, the
lower limit of the speed of a flick operation and the angle
range of a direction of a flick operation may be set in
association with each of the call speaker 5 and the wireless
speaker 20. In this case, when a flick operation whose speed
is equal to or larger than the lower limit, and whose direction
lies in the angle range associated with the call speaker 5 is
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performed with respect to the reply object B1, the call
speaker 5 is set as the output destination of receiving sound.
On the other hand, when a flick operation whose speed is
equal to or larger than the lower limit, and whose direction
lies in the angle range associated with the wireless speaker
20 is performed with respect to the reply object B1, the
wireless speaker 20 is set as the output destination of
receiving sound. Further alternatively, the lower limit of the
sliding length of a slide operation, and the angle range of the
direction of a slide operation may be set in association with
each of the call speaker 5 and the wireless speaker 20. In this
case, when a slide operation whose sliding length is equal to
or longer than the lower limit, and whose direction lies in the
angle range associated with the call speaker 5 is performed
with respect to the reply object B1, the call speaker 5 is set
as the output destination of receiving sound. On the other
hand, when a slide operation whose sliding length is equal
to or longer than the lower limit, and whose direction lies in
the angle range associated with the wireless speaker 20 is
performed with respect to the reply object B1, the wireless
speaker 20 is set as the output destination of receiving
sound.

Further, in the embodiment, the first stop object B2 and
the second stop object B3 are provided on the first incoming
call screen and on the second incoming call screen, in
addition to the reply object B1. Alternatively, one of the first
stop object B2 and the second stop object B3 may be
omitted, or both of the first stop object B2 and the second
stop object B3 may be omitted.

Furthermore, in the embodiment, as illustrated in FIG. 3A
and FIG. 3B, the phone number is displayed on the first
incoming call screen and on the second incoming call
screen. Alternatively, when the phone number of an incom-
ing call is registered in the address book of the mobile
phone, the name registered in association with the phone
number of the incoming call may be displayed on the display
surface 3, in place of the phone number. Further alterna-
tively, both of the phone number and the name associated
with the phone number may be displayed on the display
surface 3.

The disclosure is not limited to a mobile phone, but may
be applied to various kinds of mobile terminal devices such
as a PDA (Personal Digital Assistant), a tablet PC, and an
electronic book terminal.

The embodiment of the disclosure may be changed or
modified in various ways as necessary within the technical
scope of the claims of the present disclosure hereinafter
defined.

What is claimed is:

1. A mobile terminal device, comprising:

a display including a display surface; and

at least one processor configured to

control the display,
receive a touch operation with respect to the display
surface, and,
when an incoming call is received,
display an incoming call screen including a first
object on the display, and,
when a touch operation to the first object is per-
formed, answer the incoming call by,
when the touch operation comprises a touch to the
first object followed by movement into or
toward a first region of the incoming call
screen, providing sound from the call to a
speaker of the mobile terminal device and,
when the touch operation comprises a touch to the
first object followed by movement into or
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toward a second region of the incoming call
screen that is different than the first region,
providing the sound from the call to an external
speaker that is different than the speaker of the
mobile terminal device.

2. The mobile terminal device according to claim 1,
wherein the first object is disposed between the first region
and the second region of the incoming call screen.

3. The mobile terminal device according to claim 2,
wherein an entire periphery of the first object is surrounded
by the first region and the second region.

4. The mobile terminal device according to claim 2,
wherein the at least one processor sets a third region around
the first object.

5. The mobile terminal device according to claim 2,
wherein the at least one processor displays a second object
different from the first object within a boundary of at least
one of the first region and the second region on the incoming
call screen, and wherein the at least one region excludes the
second object.

6. The mobile terminal device according to claim 1,
wherein the at least one processor:

displays, in the first region, a first image for guiding a

direction of the touch operation for setting the speaker
of the mobile terminal device; and

displays, in the second region, a second image for guiding

a direction of the touch operation for setting the exter-
nal speaker;

changes a display manner of the second image while the

touch operation comprises a movement toward the first
region; and

changes a display manner of the first image while the

touch operation comprises a movement toward the
second region.

7. The mobile terminal device according to claim 1,
wherein the touch operation comprises a flick from a posi-
tion of the first object toward one of the first region or the
second region.

8. The mobile terminal device according to claim 1,
wherein the touch operation comprises a slide from a
position of the first object into one of the first region and the
second region and a release within the one of the first region
and the second region.

9. The mobile terminal device according to claim 1,
wherein the external speaker comprises an earphone or
headphone.

10. The mobile terminal device according to claim 1,
wherein the external speaker comprises a wireless earphone
or a wireless headphone.

11. A control method for a mobile terminal device com-
prising a display and configured to receive an incoming call
and a touch operation with respect to the display, the method
comprising, when an incoming call is received:

displaying an incoming call screen including a first object

on the display; and,

when a touch operation to the first object is performed,

answer the incoming call by,

when the touch operation comprises a touch to the first
object followed by movement into a first region of
the incoming call screen, providing sound from the
call to a speaker of the mobile terminal device, and,

when the touch operation comprises a touch to the first
object followed by movement into a second region of
the incoming call screen that is different than the first
region, providing the sound from the call to an
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external speaker that is different than the speaker of
the mobile terminal device.
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